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ABSTRACT 


The O(am? / miv) Yukawa corrections to top pair production in photon-photon collision 
are calculated in the standard model (SM), the general two-Higgs-doublet model (2HDM) 
as well as the minimal supersymmetric model (MSSM). We found that the correction to the 
cross section can only reach a few percent in the SM, but can be quite significant (>10%) 
in the 2HDM and MSSM for favorable parameter values, which may be observable at the 


high energy ete colliders. 
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1. Introduction 


Recently, the evidence for top quark production, with a mass of 176 + 8(stat) + 10(syst) 
GeV and 199729 (stat) + 22(syst) GeV has been reported by the CDF and DO collaboration, 


respectively [1]. Due to its large mass, the discovery of the top quark will open a number 
of new and interesting issues, such as the precision measurement of the mass, width and 
Yukawa couplings of the top quark through its direct production and subsequent decay at 
both hadron and e*e- colliders. But even with 1000pb-! of luminosity, the Fermilab Tevatron 
could determine the top mass to 5 GeV or better[2]. At the future multi-TeV proton colliders 
such as the CERN Large Hadron Collider (LHC), tt production will be enormously larger 
than the Tevatron rates, but the accuracy with which the top mass can be measured in proton 
colliders is limited to about 2 ~ З GeV[2]. Bloude ей al.[3], have argued that one must know 
the top mass to 1 GeV to take full advantage of the constraints that precision electroweak 
measurements put on the Higgs boson and other massive particles which might contribute to 
electroweak loops. Beyond this, it would be wonderful to make a precision measurement fo 
the basic parameter m, to 0.3GeV or better for looking for new physics beyond the ЭМ by 
the loop processes which are sensitive to тщ. At the next-generation linear collider (NLC) 
operating at a center-of-mass energy of 500 GeV-2000 GeV with a luminosity of the order 
of 10? cm-?s-1, the ете” — tf events rate would be around 104/yr, comparable with the 
Tevatron, however the events would be much cleaner and top parameters would be easier 
to extract. At the NLC a top mass measurement with statistical uncertainty 0.3 GeV from 
10fb-! luminosity is expected[2] and it is possible to separately measure all of the various 
production and decay from factors of the top quark at the level of a few percent |4]. 
Nowadays, the possibility of transforming a linear е" е” collider into a yy collider deserves 
a lot of attention. With the advent of the new collider technique[5] the collision of high 
energy, high intensity photon beams , obtained by using the old idea of Compton laser 
backscattering|6], can be realized in the NLC. The back-scattering of laser photons off the 
colliding electron and positron beams can yield intense and energetic photon beams which 
then collide with the high luminosity. There are many uses for such high photon-photon 
luminosity, one of the most important may be for the production of top quark paris. It 
has been found[7] that tt production in yy collisions realized by laser back-scattering is 
slightly larger than the direct e*e^ — Й production for m, < 130 GeV at ys = 0.5TeV 


, and at ys = 1TeV the production of yy — tt is much larger than e*e^ — tt for m, ~ 


100 — 200 GeV both with and without considering the threshold QCD effect. In the ЭМ, 
the cross section for top quark pair productions in уу collisions have been calculated with 
higher order QCD correction[8]. The radiative corrections to ^tt from final state Higgs 
exchange interactions has also computed in Ref.[9]. The correction is of order O(2 — 4%) for 
typical values of the Higgs boson mass and top quark mass. In this paper we calculate the 
O(am?/m,) Yukawa correction in a two Higgs doublet model (2HDM)(Model II)[10] and 
in the minimal supersymmetric model(MSSM) , in which there are three neutral and two 


charged physical Higgs bosons, Н,А, А, Н>, of which H ара h are CP-even and A is CP- 


odd. The O(am?/m$,) Yukawa correction arise from the virtual effects of the third family 


(top and bottom) quarks, charged and neutral Higgs bosons, as well as the Goldstone bosons 


(69,6%). The results of the standard model can be obtained from our calculations as a 
special case. In Sec. II, we present the analytic results in terms of the well-known standard 
notation of one-loop Feynman integrals. In Sec. III, we present some numerical examples 
and discuss the implication of our results. And in the appdendix we list the form factors in 


the cross section. 
2. Calculations 


The relavent Feynman diagrams are shown in Fig.1 and the Feynman rules can be found 
in КеЁ. [10]. In our calculation, we use dimensional regularization to regulate all the ultraviolet 
divergences in the virtual loop corrections and we adopt the on-mass-shell renormalization 
ѕсһете[11]. In our calculations we keep the term ть бар 8 in the in the charged Higgs 
couplings to third family quarks since its effects become rather important for large tan /2. 
Taking into account the O(am?/my) Yukawa corrections, the renormalized amplitude for 


yy — tt is given by 


М. = М®+ МО, @ 
MO, = м +M” 

= м? +6М5® 5M" O + 6м? +6М^®, (3 
МӘ = Ms pat > 8), (3) 


where Мо is the amplitude at tree level, óM*, М”, М? and 6M4 represent the O(am?/m?,,) 
Yukawa corrections arising from the self energy diagram Fig.1(d), vertex diagram Fig.1(f)-(i) , 


box diagrams Fig.1(1)-(n) and digrams Fig.1(j),(k), respectively. £ = (p4—pa)?, à = (py—p4)? 


and p3(p4) denote the momentum of the two incoming photons, and рэ(рі) are momentum 


of the outgoing t quark and its antiparticle. The explicit forms of these matrix elements are 


given by 
2 
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The form factors f?, f?, f? are presented in Appendix A. 


The corresponding amplitude squared can be written as 
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+M MS") (9) 
= (t) yO? =. Gs 
6M’ Му’ is given by 


уум®м@ = ом M + м9 м" + мм" +вм^®м!, (10) 


where 
ас t Tam? 2 
dooms uy" = ЕЯ (нь + füHo льна), (1) 
My Spy (t — mi) 
=== " t пат? 2 v vU v 
Sow м’ = НЕ Hs ES Bs Rs 


Ата, sz, (t — т?) 


+fi2Ai2 + ЯзНаз + 616), (12) 


20 
= t та т 
SoM) м? = а (ть, рі + Рэ, P1 ` P3, P1 ` Ра, P3: Pas), (13) 
Amiy зу (Е — mz) = 
1 та т, 
Toso yor = таты (pan, + ран, + fA Ha + АНЬ + РАНО), (14) 


Am? st, (i — т?) 
Неге the expressions of the H;(m,, рі · po, рі · рз, рі Pa, рз · pa) are given in Appendix B. 
5м® MEY, вм“) мї апа вм“ ME can be obtained by 


5M мое! = MË MoO popa (19) 
MOMO = 6M My |, a 
ём My = 8M M lops (а 


The cross section of the subprocess is given by 
jt 


Oe (ШІЛДЕГЕ (18) 
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where Ё = (m? — 24) + 246, and 8; = 4/1 — 4m2/8 . The total cross section for top quark 
pair production can be obtained by folding the cross section б for the subprocesses with the 


photon luminosity 


o(s) = І p 4241. /dzó (үү — tt at 8 = z?s) (19) 


me | 8 


where \/s(V/8) is the етет (yy) center-of-mass energy and the quantity аа is the photon 


luminosity, which is defined as 


Tn as T. E a) Fyel2/2) (20) 


For unpolarized initial electrons and laser, the energy spectrum of the back-scattered photon 


is given by [12] 


1 4x Az? 
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and & = AEgwo/m2 , те and Ep аге the incident electron mass and energy, respectively, and 


wo is the laser- photon energy, x is the fraction of the energy of the incident electron carried 


4 


by the back-scattered photon. In our calculation we follow the analysis of Ref. [9], and choose 
wo such that it maximizes the back-scattered photon energy without spoiling the luminosity 
through ете” pair creation. With this choice, we can finds & = 2(1 + V2) = 4.8, тағ = 0.83, 
and D(£) ~ 1.8. 


3. Numerical results and conclusion 


In our numerical calculation, the input parameters|13| are mz = 91.176GeV, dem = 


1/128.8, and Ср = 1.166372(10-°(GeV)~?). my is determined through [4] 


2 
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my (1 — = 23 
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where, to order О(ат? /т?,), Ar is given by [4] 
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The lower limit of the parameter tan 3 is 0.6 from perturbative bounds [14]. Reference [15] 
argues lower values of tan В from perturbative unitarity which is about 0.25 for top quark 
mass of 176 GeV. So in our numerical calculations we allow tan З to take the minimum value 
of 0.25 in the two Higgs doublet model. In the following we present some numerical examples 
corresponding to a етет collider with center-of-mass energy of \/s = 500 GeV. 

The numerical results in the SM are presented in Fig.2. The correction to the cross section 
depends on the Higgs mass and at М» = 300 GeV the correction reaches its maximum size 
of —2.7%. Recently, the correction in the standard model has been calculated in Ref.[16]. 
But in that work the authors only present the correction to subprocess cross section yy — tt 
and did not give the corresponding results at еТе” collider. So it is difficult to compare their 
results with ours. 

We present the numerical results in the two-Higgs-doublet model in Fig.3 and Fig.4. In 
our results we fix the parameters а and 2 to be а = 8 = 0.25 and show the dependence 
on the masses of Higgs bosons. The correction is sensitive to the Higgs masses and can be 
quite large for small Higgs masses. Fig.3 shows the dependence on the mass of CP-even 
Higgs bosons h and Н for fixed МА value. We found that correction can be quite large for 
small М» value. For М» « 100 GeV the correction can exceed 50% and makes it necessary 
to calculate higher order corrections beyond one-loop level. Fig.4 shows the dependence on 


the mass of CP-odd Higgs boson А for fixed М» н value. For Мл = 100 GeV the correction 


reaches -38% and decreases rapidly with the increase of M,. The corrections drops rapidly 
with the increase of tan З as the case of the minimal supersymmetric model discussed bellow. 
Here we did not present the numerical results corresponding to large tan f. 

Figs.5-7 represent some numerical results in the minimal supersymmetric model. The 
Higgs sector of the minimal supersymmetric model is a special case of the two-Higgs-doublet 
model. In this model the masses and couplings of the Higgs bosons are controlled by two 
parameters at tree level, which can be taken to be MA and В for example. In our numerical 
results presented in Figs.3-5, we show the dependence on Мд for three different values of 
tan б. From these figures one can find that the correction depends strongly on the values 
of tang. The correction is more significant for smaller tan 8 values. And for a fixed tan 8 
value the correction can be either positive or negative, depending on the Higgs mass MA. For 
minimum З value 3 = 0.25, the correction gets its positive maximum size of 13% at Ма = 420 
GeV and negative maximum size of -5496 at M4 — 300 GeV. For tan 8 — 1 the positive and 
negative maximum size of the correction can only reach 7% and -1.6%, respectively. For 
larger tan В value tan 8 = 5, the behaviour of plot in Fig.7 is different from small tan З plots 
in Figs.5,6 since the effect of the coupling ~ ть tan В becomes significant when tan В gets 
large and cancel to some extent the effect of the coupling m cot 8. 

In conclusion, we calculate the О(от2/т?,) Yukawa corrections to top pair production 
in photon-photon collision in the standard model (SM), the two-Higgs-doublet model as well 
as the minimal supersymmetric model. We found that the correction to the cross section 
can only reach а few percent in the SM, but can be quite significant (71096) in the 2HDM 
and MSSM for favorable parameter values. So these corrections are potentially observable 
at next generation linear collider, and thus could be used to set limits on the parameters of 
these new models, and the precision study for top pair production in photon-photon collision 
at NLC will be a powerful indirect probe for new physics beyond the standard model. 
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Appendix A 


The form factors f?, f? are given by 
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and Сол = —IA + Сәд, Co, Су; are the three-point Feynman integrals, definition and expres- 
sion for which can be found in Ref.[17]. 


The form factor f? are given by 
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Ni [má 2D 1 + 2213 — Doi — Dog +205 + 2D26 — D35 + D38 


i=H+,W 
— Dg + D310) + 2p1 : рэ(- Раз + Раз - Dos + О — Dog — Әз) 


—2pi - pa(D39 + D310) — 2p3 : p4D23 — 2p2 : рз D37 + 2(Doz + 3Dais)| 


b 1 
fu^ = ут У (Рэз Ба — 2D39 — 20310) 
НИ 
b 1 
Ре = 27% 5 ni( D22 = Под Я” Dos v Dog) 
i=H+,wt 
b 1 
ме = -m4 5 ni (Dit 212 + D21 — Рэд — 2D39 2D310) 
im 
b(2 1 
ГЕ к= gt У) т(-р + Diz — Ба + Do4 Р» — Ро) 
i=H+,wt 
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9 


ЭШ 


i=H+ wt 


—9 


9 


i=H+ Wt 


i=H+ Wt 


—9 


i=H+ Wt 


—O0m4 5 


ni(D23 - Dog — D38 + D39) 


ni(—Dı2 + Газ + Рэз — Dog + Dos — Dog + D37 


па» — Dia + D23 + Ры — Dos — Dog + Dag 


ni(D23 — Də5 — D35 + D37) 


ni(—Də7 — D311 + D312) 


(Рэ? + D312) 


ni(D313 — D312) 


(әт + D311) 


У n 


ni(D313 — D311) 


т(001з — Рэ — Рэд + Dos + D32 — D36 — Рза + Оз) 


i=Ht,W 


—O0m4 5 


i=H+,W 


ni(Dı3 — Dig - 2054 + Dos + Doe 


— Dog — Рза + Das + Das — D310) 


—9m, M wi(Dis = Dij — Ба + Рэз — 2034 + D36 — Dss + D310) 
і=Н+, 


—O0m4 5 


i=Ht,W 


паз - Ри - 2D21 + 2D2ə5 + Ра 


— Dos — D3; + D35 — D310) 


9 У; ФӘзз 
i=H+,w+ 
ыз ыз ыз (3) 
fis) = fit = fis? = fig’ = 9, 
—9 M (0з — Dos + Dag — Б) 
i=H+,wt 
-9 У. mi(Dos — Dag + Рэт- D310) 
i=H+,wt 
-9 У) (әз — Dos + D39 — D310) 
i=H+,W+ 
-9 У) m(Dz — Dos + D37 — Das) 
i=H+,W+ 
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D310) 


D310) 


b 

РФ = от У трэт - D311 + 2D312) 
ай 

ка 

РӘ = т Уу т [m}(Do — Dii + Рао Ры + Р» F 2D», + Dai — D32 — Рза + D36) 
icu 


+2p3 : pa(D13 — Diz — D310 + Dog) + 2p2 : ра(- Ро + Dar — 2D34 — Dos 


— Рэв + D38) + 2p1 : pa(—2D13 + Рэз — 2D25 — Das + 2012) + 2p1 + p2(2Do4 


+D34 — D36) + 2(2D311 — 3D312)| 


b(4 
в ) = 5 т: [mtis + 2035 + 2038 — 4D39) 
AG 
—4p» : p4(D12 — Газ + Рэз + Рэд — Dos + D39) + 4p3 : pa D6 
—Apo - p3(Do3 + D37 + D310) + 4(Do; — D312 + 3D313)| 
b 
pO = 2% n [а-а + Dis - 2522 - 2D»3 + 40% + D32 + D34 — D35 — Dag) 
i=A,Z 
+2рә : pa(Di2 — Рз + Рэд — Dos — зв + D39) + 2р рэ(Рэ» + Рэз 
—2D»g + Das — D310) + 2p2 : рз D37 + 4(D312 — Dsis)] 
b 
ie BN т [m?(Do — Ру + Dar + Doe + Ба + D36) 
i=A,Z 
+2p1 : pa(Di2 + Різ + Dog — 20% — Das) + 271 : pa(Do4 + Рза) 
—2pi - pa(D26 + D310) + 2(2D27 + Рзп)| 
b 
ре = 429 5 Ni [mi Do = Рә = Рә — 2053 — 2024 + ADos 
SA 
+405 + 2D39 + 20310) + 2p1 : pa( —Di12 + Рз + Dos) — рэ: p4( D23 + D310) 
—2pi : p2Do4 — (D311 + 20) 
b 
Д? = Am, У? mi(—D22 — 2D23 + 3056 + D32 — D36 — Рзв + D310) 
АЯ 
b 
fa Ф = т У” (01 — Раз + Раз - Dos — D34 + D35 + D36 — D310) 
EA 
b 
$89 — 4 У. ni [mi(—2D23 — Рэ + 2D25 + Dog — D34 + D36 
EAE 
— Озѕ + D310) + D313] 
b 
ле = 4m У. (ри — Раз + Рад — Dog — Рзі + Ds4 + Оз — D310) 
i=A,Z 
b(4 
Р = -4 У (Рот Әзіз) 
454,2 
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(4 
Du 


2” [má Зріз — Ры — D22 — 2D33 + 20% + 20% + D35 + D38 
4-4,2 


— Dag + D310) — 2р1 · p3(D39 + D310) — 2ро p3.D37 


+2p1 : p2(—Di2 + Раз — Рэз - Рэд + Рэз — Рэв — D310) 


+2(Do7 + 3D313)| 


b 
ДӘ = т У ni(—Dizg + 2013 + Рэ — Род + 2D39 + 2D310) 
i-A,Z 
ка) 
fut = Om 5 ni(—2D12 + 2D13 + Dog + 2D23 — Раз Dos — 3Də26) 
i=A,Z 
ка) 
fis’ = -2т У. ni(Do + Dio — Рыч Dos + 2039 + 2D310) 
і-А,2 
ка) 
fe = 2ш 5 ni(Do + Dig — Diz - Doi + 2D23 + Dog — Dos — Рә) 
i-A,Z 
b(4 
Tie S 4 5 ni(D23 — Dog — D38 + Dag) 
i=A,Z 
ка) 
dus ^ud 5 ni(—Dı2 + Різ + Рэз — Род + Dos — D26 + D37 — D310) 
i=A,Z 
ка) 
Мә” = 4 У. m(Di2- Dis + Dos + Ба — Dos — D26 + D39 — D310) 
i=A,Z 
b(4 
ТУ шум 5 ni(D23 — Dos — D35 + D37) 
i=A,Z 
b b 
fO = У атрад ЎЗО, 
i=H+,W+ 
b 
Ís 5) _ № mm? Рэ» — 2Do7 — 2p» : p4(Do4 + Dig — Гіз + Рзд) 
i=H+,W+ 
+2рз - pa(Dos + Das) — рә · p3(2D26 + D310) + 4D311 + M? D36 
b(5 
pO = - У n2Das, 
i=H+,W+ 
b(5 
ru Ж”? 5 ni4(D311 — D312) + 2p3 : paD35 — 2p2 - paD34 — ро · pa D310 
i=H+,W+ 


+m? D36 + 2p2 · разв + рэ. рз D38 — рз · paD310 


—m2 Das + дрэ. pa(D3 + Dos — Рэд — Dog) 


f У 22(0з12 — D313), 
i=H+,wt 

55) _ 

fr = У ni2m((Dos + D310), 
i=H+,wt 

ДО = У  т2тиБз — D38), 
i=H+,wt 
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ғ 


ni2mi(D»s — Рэз + D310 — Әз), 


ni2m+( D32 — D38 — D310 — Әз), 


Бот, 


nimi(Di12 + Daa), 


P» 

НЕМ 

25 

H+,W 

У ri2(Da13 — D311), 
Ht+,w+ 

D 

H+,W 

уЗ 

H+,W 


0, 
У” mm(Da — D), 
i-H*,W* 
0, 
У (Рэз — Dos + D37 — Рэз»), 
i-H*,W* 
У m2(Ds7 — Das — D39), 
i=H+,W+ 
У ni2(D23 + 2054 — 20 — Dog Рі» — Різ + D34 + D37 — D35), 
i-H*,W* 
5 ni2(D34 + D37 + Dag — Das — D36 — D39 + Род + Dog — Оо — Рэ), 
i=H+,W+ 
15 2 1 
oo {- 12m: |e Co — Әз: pa (2C 22 — 2Сэз + Co) + = 
2 mig imm ту Co = Әз: p4(2C22 23 + Co) 5l! 
(ра, -рі — pz, mm, mi) + У Ji (п.п) (рэ, pi + P2, my, Mi, mi) 
i=H+,W+ Qi 
дадо У 0-ти [0044002 Са) 


ат а m2 + ит: Г) 


(pa, —P1 - P2, Mt, Mt, mt) 


In the above, Do, Dij, Dij; are the four-point Feynman integrals[17], and 


Do, Dij, Dijk(—P2, —P1, рз, Mt, Mi, пи, ть) ів ре апа ре 
Do, Dij, Dijk(—p2, —P1, рз, 0, mi, 0, 0) in ре 

Do, Dij, Dijk(—92; -рі, pa, Mi, 0, mi, та) in 27 

Do, Dij, Dijk(pa, —p2, рз, ть, ть, Mi, Mi) іп ma 

and 


8 = (рі + рә), t=(p3—pi)?, @= (рз – рә)? 
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(БЛ 
Pi p2 = (8 — 2m), рт: p3 = ро: pa = z(m? —Ё), 


2 
1. lu 5 ы 
P3 ` P4 = 5, Pi’ Pa = pa: pa = 5 (my — &) 
sin? a cos? а 
Е = ee И 
я sin? 3 ШІ sin? 3 
2 2 m; 2 
ПА = cot m йн- = cot В + == tan B, nz =Nw+ = 1, 
t 
Appendix B 


The expressions of H;(mi, pi: p2, pi: pas Di: pa pa: pa; ) іп the amplitude squared are given 


by 


Hi 
H» 
Ha 
Н. 


Hs 


—8mj + 8mipi - pa — трі“ ps + 8тир2 рз 

—32m? — 16mip; · po — 32mipi · рз + 392m4po · pa 

32m} + 16m?pi рә — lóm?pi - ps — 8m; pa · рз 

8m} — 8тёру - pa — l6mzpi · рз — 16p1 papi рз + 8m] pa ` рз 
32m?pi + рэ + 16(pi p)? — 16m? p2 · рз — 16р · popa : рз + 8тёр ` рз 
8m?pi “рэ — 8m; — 16M? pa : ps — 8m?pi ` рз 

—8m? + 8m} py : pa + Am? pi рз — 8mapi ` papi ` рз + 4тёр - рз 


-8mjpi “рэ + 8m4(pi рә)? T Ат? p» Юз — Атўр\ : P3 


—8mj?pi : pa + тё + Ami pa : ps — Ami pi ` pa 

—8mu(p: : ро)? + 8m?pi - рэ + 8тирл ` papa: pa — трі : рз — 4тўрә рз 
8т?рі · pa — 8m2pa · pa + 8т2рз · ра — 8р1 - papa · pa 

+8p1 · papa: pa — 8pi ` papa ` P4 

—l6m?pi pa — 32m; pə - pa + 32m? ps ` pa — 32pi ` papa ` pa 

l6mjpi : pa + 32mjpa - pa — 8m ps : p — l6mipi · papa ` pa 

—8mipi “ра + 8m] po pa — Y6mipi : papi : ра + 8mjpa - ра 

—l6mipi · papa : pa + 1бпирл · papa · pa — l6mqpi · papa · pa 


l6m;pi-popi: pa 32mapi · popa · pa — 8MzP1 · раро · рз + 8741 · P3P2 · ра 
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—8тирт · popa : pa — 16mzp2 · papa · ра 
Hig = —8m?pə: p4 + тӱр : pa — 8mipi - papa - pa + тарі · pops ра 
—8mpi : papa ` pa — 16m} ps ра 


Hy; = -—8тёрл - papi: pa + Атёрз - pa + Атёрл · papa: pa — 4m? pi · papa · pa 


А трі · papa : ра + 8mgpi ` pa — тер ` pa 

Hig = B8mjpi:popi: pa — трі" papa · pa — Amzpi ` papa + ps + 4тёрл · popa ра 
—4тёру • papa : ра + 8pi · papi : papa: рз — 8р1 - popa ` papa : pa + 8(p1 : ро)?рз · pa 
—16p; : papi - popa ` P3 + 8mzpi - papy : pa + 8пи ро - papa ` ра — AM} D3 · pa 

Hyg = 8mip2- ра — тірі : ра — Am?pi ` papa ` ра 

+4ту рт - popa : pa — трі: papa: pa + Amps : pa 

Hoo = S8mjpi-popa:pa — турі ` papi ` ра — SMFP? ` papa : pa + Атрз pa 


+4тёру + papa: рз — 4M? pı - papa · pa + Amzpi · popa Ра 
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Figure Captions 


Fig.1 Feynman diagrams contributive to O(am?/my) Yukawa corrections to yy — tt: 
(a),(b) tree level diagrams; (c)-(e) self-energy diagrams; (f)-(i) vertex diagrams; (j) in- 
cluding neutral Higgs exchange diagrams; (К) including уун H * (УУС G^) -coupling 


diagrams; (1)-(n) box diagrams. Here we only plot the one-loop diagrams corresponding 


to tree-level diagram (a). The dashed lines represent H, h, A, H+, G9, G^ for diagrams 
(с),(а),(е),(Ғ),(Һ) (1), H=, С for diagrams (g),(i),(k),(m),(n) and Н, № for diagrama(j). 


Fig.2 Plot До/оо versus Mj, in the standard model. 


Fig.3 Plot Ac/oo versus М, for МА = 600 GeV in the two-Higgs-doublet model (a = В = 
0.25). 


Fig.4 Plot Ac/oo versus Мад for М» = 600 GeV in the two-Higgs-doublet model (a = В = 
0.25). 


Fig.5 Plot Ac/oo versus My in the minimal SUSY model for tan В = 0.25. 


Fig.6 Plot Ac/oo versus My in the minimal SUSY model for tan В = 1. 


Fig.7 Plot Ac/oo versus My in the minimal SUSY model for tan В = 5. 
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